Polymyxin E sulfate-loaded liposome for intravenous use: preparation, lyophilization, and toxicity assessment in vivo.
Polymyxin E sulfate, a hydrophilic drug with high tissue toxicity, was formulated into a stable liposome to reduce its in vivo toxicity. The liposome was prepared using both a reverse phase evaporation and freezing-thawing method. The encapsulation efficiency was determined by high-performance liquid chromatography. The influence of the freezing-thawing process on the liposome's stability was evaluated using a centrifugation test. The dialysis method was employed to investigate the in vitro release profile of the drug-loaded liposome. The toxicity of the polymyxin E sulfate-loaded liposome was compared with the polymyxin E sulfate solution in Kunming mice by intravenous administration. A freeze-drying (lyophilization) technique was utilized to prepare the proliposome. A cryoprotectant formulation was optimized by the evaluation of the particle diameter and encapsulation efficiency of the redispersed proliposomes, while the influence of the concentration and method of the addition of the cryoprotectant on the protective effect was investigated as well. It was found that the stability and encapsulation efficiency of the liposome could be improved by the freezing-thawing process. The delayed drug release profile of the drug-loaded liposome was observed in vitro, and a comparison with the polymyxin E sulfate solution revealed that the in vivo toxicity of the polymyxin E sulfate-loaded liposome was significantly reduced. Sucrose and mannitol at a weight ratio of 1:0.8:0.6 (phospholipids:mannitol:sucrose) added inside displayed the greatest protective effect on the polymyxin E sulfate liposome during freeze-drying. The rehydrated proliposomes with optimized cryoprotectants produced an acceptable particle diameter (204.1 nm) and a satisfactory encapsulation efficiency percentage (51.48%), thus demonstrating a practical method for preparation of polymyxin E sulfate-loaded proliposome. A combination of the reverse phase evaporation and freezing-thawing methods was found to be suitable for the preparation of hydrophilic drug-loaded liposome. The toxicity of polymyxin E sulfate was reduced by its encapsulation in a liposome, thus constituting a promising drug delivery system suitable for further development. The method of addition had an insignificant effect on the appearance of the product but obviously influenced the particle diameter and encapsulation efficiency. The inside addition method produced a greater protective effect in this study.